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Prior to the first Official Action, it is respectfully 
requested that the following amendment be made. 

IN THE CLAIMS 

Please cancel claim 1 and add claims 17-81 as follows: 

17. (New) An apparatus for monitoring charging of a storage 
battery in a vehicle, comprising: 

an electrical connection to an electrical system of the 
vehicle, the electrical system including an 
alternator to charge the battery; and 

>cessor coupled to the electrical connection 
and configured to measure a condition of the 
battery, a charge applied to the battery, and a 
drive cycle of the vehicle and responsively 
provide an output related to the battery 
condition, charge applied to the battery and the 
drive cycle. 
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18. (New) The apparatus of claim 17, wherein the output is 
indicative of a drive cycle which is insufficient to maintain 
battery charge. 

19. (New) The apparatus of claim 17 wherein the output is 
indicative of a number of drive cycles which the battery can 
support . 

20. (New) The apparatus of claim 17 wherein the connection to the 
electrical system comprises a four point Kelvin connection. 

21. (New) The apparatus of claim 17 wherein the battery condition 
is related to a response of the battery to a time varying signal. 

22. (New) The apparatus of claim 17 wherein the output is 
provided to an operator. 

23. (New) The apparatus of claim 17 wherein the output provides 
an indication that the vehicle must be driven for an extended 
period of time. 

24. (New) The apparatus of claim 17 wherein the output provides 
an indication that an alternative charging method must be used. 

25. (New) An apparatus for monitoring use of a storage battery in 
a vehicle, comprising: 

an electrical connection to an electrical system of the 
vehicle, the electrical system including an 
alternator to charge the battery; and 

a microprocessor coupled to the electrical connection 
and configured to measure a condition of the 
battery and monitor charging of the battery by the 



alternator and store historical charging 
information and usage information of the storage 
battery* 

26. (New) The apparatus of claim 25 wherein the historical 
charging information and usage information of the storage battery 
is over a life of the vehicle. 

27. (New) The apparatus of claim 25 wherein the historical 
charging information and usage information of the battery is 
during manufacturing of the vehicle. 

28. (New) The apparatus of claim 25 wherein the historical 
charging information and usage information of the battery is 
during delivery of the vehicle. 

29. (New) The apparatus of claim 25 wherein the microprocessor is 
further configured to monitor a drive cycle of the vehicle and 
responsively provide an output indicative of a drive cycle which 
is insufficient to maintain battery charge. 

30. (New) The apparatus of claim 25 wherein the connection to the 
electrical system comprises a four point Kelvin connection. 

31. (New) The apparatus of claim 25 wherein battery condition is 
related to a response of the battery to a time varying signal. 

32. (New) The apparatus of claim 25 wherein the microprocessor is 
configured to communicate with a digital memory of the storage 
battery. 

33. (New) The apparatus of claim 32 wherein communication with 
the digital memory is through the electrical connection. 
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34. (New) The apparatus of claim 32 wherein the digital memory 
contains information related to a rating of the storage battery. 



35. (New) An apparatus for monitoring an electrical system of a 
vehicle having a storage battery, comprising: 

an electrical connection to an electrical system of the 
vehicle, the electrical system including an 
alternator to charge the battery; and 
a microprocessor coupled to the electrical system 
through the electrical connection configured to 
Pi monitor data points and store them in a memory, 

Gt the microprocessor configured to observe a loss of 

m. 

one or more phases of an output of the alternator 
ff] and responsively provide an output. 

in 

36. (New) The apparatus of claim 35 wherein the output comprises 

Q a "service alternator soon" output. 

CO 

ru 

37. (New) The apparatus of claim 35 wherein the output is 
53 communicated to a vehicle microprocessor. 

38. (New) The apparatus of claim 35 wherein the microprocessor is 
further configured to measure a condition of the battery, charge 
applied to the battery, and a drive cycle of the vehicle and 
responsively provide an output related to the battery condition, 
charge applied to the battery and the drive cycle. 



39. (New) The apparatus of claim 38, wherein the output is 
indicative of a drive cycle which is insufficient to maintain 
battery charge. 



40. (New) The apparatus of claim 38 wherein the output is 
indicative of a number of drive cycles which the battery can 
support . 

41. (New) The apparatus of claim 35 wherein the connection to the 
electrical system comprises a four point Kelvin connection. 

42. (New) The apparatus of claim 38 wherein the battery condition 
is related to a response to the battery to a time varying signal. 

43. (New) The apparatus of claim 35 wherein the microprocessor is 
further configured to measure a condition of the battery and 
monitor charging of the battery by the alternator and store 
historical charging information and usage information of the 
storage battery. 

44. (New) The apparatus of claim 43 wherein the historical 
charging information and usage information of the storage battery 
is over a life of the vehicle. 

45. (New) An apparatus for monitoring a storage battery of an 
automotive vehicle , comprising: 

an electrical connection to an electrical system of the 
vehicle, the electrical system including an 
alternator to charge the battery to charge the 
battery and at least one controllable load which 
draws power through the electrical system; and 

a microprocessor coupled to the electrical connector 
configured to measure a condition of the battery 
indicative of state of charge (SOC) of the battery 
and reduce power drawn by the load in response to 
battery state of charge. 



46. (New) The apparatus of claim 45 wherein the microprocessor 
couples to a ciatabus of the vehicle. 

47. (New) The apparatus of claim 45 wherein the microprocessor is 
further configured to measure a condition of the battery, charge 
applied to the battery, and a drive cycle of the vehicle and 
responsively provide an output related to the battery condition, 
charge applied to the battery and the drive cycle. 

48. (New) The apparatus of claim 47, wherein the output is 
indicative of a drive cycle which is insufficient to maintain 
battery charge. 

49. (New) The apparatus of claim 47 wherein the output is 
indicative of a number of drive cycles which the battery can 
support. 

50. (New) The apparatus of claim 45 wherein the connection to the 
electrical system comprises a four point Kelvin connection. 

51. (New) The apparatus of claim 45 wherein the condition of the 
battery is related to a response of the battery to a time varying 
signal. 

52. (New) The apparatus of claim 45 wherein the microprocessor is 
further configured to measure a condition of the battery and 
monitor charging of the battery and store historical charging 
information and usage information of the storage battery. 

53. (New) The apparatus of claim 52 wherein the microprocessor is 
configured to communicate with a digital memory of the storage 
battery. 



-7- 



54. (New) An apparatus in an automotive vehicle for monitoring a 
starter motor used to start an engine of the vehicle, the 
apparatus comprising : 

an electrical connection to an electrical system of the 
vehicle, the electrical system including a battery 
and the starter motor; and 
a microprocessor coupled to the electrical connection 
configured to determine a time to start the engine 
of the vehicle by the starter motor and detect an 
imminent failure of the starter motor based upon 
i& the time to start the engine of the vehicle by the 

W starter motor. 

O 
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yt 55. (New) The apparatus of claim 54 wherein the microprocessor 
monitors a voltage drop of the electrical system to determine the 
time to start the vehicle by the starter motor. 



56. (New) The apparatus of claim 54 wherein the microprocessor 
Hi determines current required during starting and imminent starter 



motor failure is determined based upon the current. 

57. (New) The apparatus of claim 56 wherein the determined 
current comprises average current during starting. 

58. (New) The apparatus of claim 56 wherein the determined 
current comprises peak current required during starting. 

59. (New) The apparatus of claim 54 wherein the microprocessor 
is further configured to measure a condition of the battery, 
charge applied to the battery, and a drive cycle of the vehicle 
and responsively provide an output related to the battery 
condition, charge applied to the battery and the drive cycle. 
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60. (New) The apparatus of claim 59, wherein the output is 
indicative of a drive cycle which is insufficient to maintain 
battery charge. 



61. (New) The apparatus of claim 59 wherein the output is 
indicative of a number of drive cycles which the battery can 
support. 

62. (New) The apparatus of claim 54 wherein the connection to the 
electrical connector comprises a four point Kelvin connection. 

63. (New) The apparatus of claim 59 wherein the battery condition 
is related to a response to the battery to a time varying signal. 

64. (New) The apparatus of claim 54 wherein the microprocessor is 
further configured to measure a condition of the battery and 
monitor charging of the battery and store historical charging 
information and usage information of the storage battery. 

65. (New) An apparatus in an automotive vehicle for monitoring a 
starter motor used to start an engine of the vehicle, the 
apparatus comprising: 

an electrical connection to an electrical system of the 
vehicle, the electrical system including a battery 
and the starter motor; and 

a microprocessor coupled to the electrical connection 
configured to determine a current required to 
start the engine of the vehicle by the starter 
motor and detect an imminent failure of the 
starter motor based upon the current required to 
start the engine of the vehicle by the starter 
motor. 



66. (New) The apparatus of claim 65 wherein the determined 
current comprises average current during starting. 

67. (New) The apparatus of claim 65 wherein the determined 
current comprises peak current required during starting. 

68. (New) The apparatus of claim 65 wherein the microprocessor 
monitors a voltage drop of the electrical system to determine a 
time to start the vehicle by the starter motor. 

69. (New) The apparatus of claim 65 wherein the microprocessor is 
further configured to measure a condition of the battery, charge 
applied to the battery, and a drive cycle of the vehicle and 
responsively provide an output related to the battery condition, 
charge applied to the battery and the drive cycle. 

70. (New) The apparatus of claim 69, wherein the output is 
indicative of a drive cycle which is insufficient to maintain 
battery charge. 

71. (New) The apparatus of claim 69 wherein the output is 
indicative of a number of drive cycles which the battery can 
support . 

72. (New) The apparatus of claim 69 wherein the connection to the 
electrical connector comprises a four point Kelvin connection. 

73. (New) The apparatus of claim 65 wherein the microprocessor is 
further configured to measure a condition of the battery and 
monitor charging of the battery and store historical charging 
information and usage information of the storage battery. 
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74. (New) An apparatus for monitoring a storage battery in an 
automotive vehicle, comprising: 

an electrical connection coupled to an electrical 
system of the vehicle, the electrical system 
including the storage battery; and 

a microprocessor coupled to the electrical connection 
configured to sense replacement of the storage 
battery, measure a capacity of the battery, and 
responsively provide an indication that a battery 
capacity is less than a threshold level. 

75. (New) The apparatus of claim 74 wherein the threshold is 
stored in a memory of the vehicle. 

76. (New) The apparatus of claim 74 wherein the microprocessor is 
further configured to measure a condition of the battery, charge 
applied to the battery, and a drive cycle of the vehicle and 
responsively provide an output related to the battery condition, 
charge applied to the battery and the drive cycle. 

77. (New) The apparatus of claim 7 6, wherein the output is 
indicative of a drive cycle which is insufficient to maintain 
battery charge. 

78. (New) The apparatus of claim 76 wherein the output is 
indicative of a number of drive cycles which the battery can 
support . 

79. (New) The apparatus of claim 74 wherein the connection to the 
electrical connector comprises a four point Kelvin connection. 

80. (New) The apparatus of claim 74 wherein the battery capacity 
is related to a response to the battery to a time varying signal. 
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81. (New) The apparatus of claim 74 wherein the microprocessor is 
further configured to measure a condition of the battery and 
monitor charging of the battery and store historical charging 
information and usage information of the storage battery. 
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REMARKS 



This Preliminary Amendment cancels claim 1 and adds new 
claims 17-81. 

Applicant respectfully requests entry of this 
Preliminary Amendment prior to the first Official Action. 
Consideration and favorable action are respectfully requested. 

The Director is authorized to charge any fee deficiency 
required by this paper or credit any overpayment to Deposit 
Account No. 23-1123. 

Respectfully submitted, 
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WESTMAN, CHAMPLIN j^KELLY, P. A. 




Champlin, Reg. No. 34,797 
1600 - International Centre 
900 Second Avenue South 
Minneapolis, Minnesota 55402-3319 
Phone: (612) 334-3222 Fax: (612) 334-3312 
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MARKED-UP VERSION OF REPLACEMENT CLAIMS 

Claim 1 has been cancelled. 

Claims 17-81 have been added by amendment. 



